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DETAILED ACTION 
Claim Status 

1 . New claims 30-32 are added in view of the amendment filed 13 December 2005. 
Therefore, claims 1-27 and 30-32 remain under examination. 

Claim Objections 

2. Claims 19 and 23 are objected to under 37 CFR 1 .75(c), as being of improper 
dependent form for failing to further limit the subject matter of a previous claim. 
Applicant is required to cancel the claim(s), or amend the claim(s) to place the claim(s) 
in proper dependent form, or rewrite the claim(s) in independent form. 

Claims 19 and 23 have a broader scope than the independent claims 1 and 20 
from which they depend. Claims 1 and 20 require first electrode to be a separate 
component from the sintered porous support member while claims 19 and 23 only 
requires that the first electrode to be part of the porous support member. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form* the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 
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4. Claims 1-7, 10, 13-15, 17-18, 20-22 and 24-27 are rejected under 35 
U.S.C. 102(b) as being anticipated by Carlson et al. US 5,372,689(Carlson). 

Carlson teaches an water electrolyzer(i.e. electrochemical cell) comprising an 
anode, a cathode and an ion exchange membrane separating the two electrodes(Fig. 4 
numerals 7, 9 and 5, col. 2 line 66-col. 3 line 3). The water electrolyzer further teaches 
a porous support member having multiple-pore sizes(col. 3 line 49-col.4 line 56). 

Regarding instant claims 1 -2, the porous support member of Carlson reads on 
the claimed porous support member having first and second portions with the second 
portion having greater porosity than that of the first portion. Even though Carlson does 
not teach that the porous support member is sintered, the electrochemical cell of 
Carlson meets all the structural limitations of the instant claim. The examiner interpret 
the term "sintered" as describing how the support member is made, i.e. process 
limitation. Therefore, the claimed limitation of "sintered" support member does not lend 
patentability to the instant apparatus claim. 

Regarding instant claims 3-6, Carlson further teaches that the porosity of the 
porous support member ranges from about 40% to about 60%. Therefore, the pores in 
the support member of Carlson having a porosity of about 40-50% meet the limitation of 
the claimed first portion porosity as recited in instant claims 3-4. The pores of the 
support member of Carlson having a porosity of about 50-60% meet the limitation of the 
claimed second portion porosity as recited in instant claims 5-6. 

Regarding instant claim 7, since Carlson teaches that the porous support 
member having multiple pore sizes, each region with one or more different pore sizes 
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reads on the claimed first, second and third portions. Therefore, the porous support 
member of Carlson inherently teaches the claimed third portion having the claimed third 
portion porosity that is less than or equal to the second portion porosity. 

Regarding instant claim 10, Carlson further teaches the claimed channel on the 
second side of the porous support member as seen in Fig. 4. 

Regarding instant claim 13, since Carlson's porous support member has multiple 
pore sizes, the second portion of Carlson's porous support member inherently have the 
claimed high porosity and lower porosity regions as claimed. 

Regarding instant claim 14, Carlson further teaches that metal screen sets in 
physical and electrical contact with the porous support member(Fig. 4 numeral 1). The 
metal screen sets of Carlson read on the pressure pad as claimed. 

Regarding instant claims 15 and 17-18, Carlson further teaches that the porous 
support member can be disposed on both side of the anode or cathode(col. 4 lines 46- 
50). Therefore, Carlson teaches the additional porous support as claimed. The 
additional porous support member as taught by Carlson meets the structural limitation 
of the instant claims 17-18 for the same reason as stated in the rejections of instant 
claims 1-2 above. 

Regarding instant claim 20, Carlson's electrochemical apparatus comprises the 
claimed first and second electrodes, the claimed ionic membrane, the claimed porous 
support member and the claimed pressure assembly. In addition, since Carlson 
teaches the claimed porous support member, Carlson inherently teaches the claimed 
flow field. 
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Regarding instant claim 21-22, the instant claims are rejected for the same 
reason as stated in the rejection of instant claims 1-2 and 17-18 above. 

Regarding instant claims 24-25, Carlson further teaches that the electrochemical 
cell is capable of operating at a pressure gradient of up to about 2000psi and greater 
(col. 2 lines 66-68), which meets the claimed pressure limitations as recited in instant 
invention. 

Regarding instant claim 26, the instant claim is rejected for the same reason as 
stated in the rejection of instant claim 10 above. 

Regarding instant claim 27, the instant claim is rejected for the same reason as 
stated in the rejection of instant claim 14 above. 

5. Claims 1-5, 8, 15, 17-18 and 31 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Gorman et al US Patent Application Publication 2002/00861 95(Gorman). 

Gorman teaches an electrochemical cell comprising first and second electrode 
separated by an ionic membrane(Fig. 2, numerals 42a, 38a and 40a), and a bilayer 
electrode support member on both side of the electrodes(fig. 2 numerals 44a and 46a), 
the bilayer electrode support member comprising a fine pore layer with 50% porosity 
and a coarse pore layer with 65-75% porosity(page 2 paragraph 1 3). 

Regarding instant claims 1-2 and 8, the finer layer of the bilayer support member 
as taught by Gorman reads on the claimed first portion of the porous support member. 
The coarse layer of the bilayer support member as taught by Gorman reads on the 
claimed second portion of the porous support member. Even though Gorman does not 
teach that the bilayer porous support member is sintered, the electrochemical cell of 
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Gorman meets all the structural limitations of the instant claim. The examiner interpret 
the term "sintered" as describing how the support member is made, i.e. process 
limitation. Therefore, the claimed limitation of "sintered" support member does not lend 
patentability to the instant apparatus claim. 

Regarding instant claims 3-4, the finer layer of the bilayer support member as 
taught by Gorman reads on the claimed first portion porosities of less than or equal to 
about 60% as recited in instant claim 3 and the claimed porosity of about 35% to about 
50% as recited in instant claim 4. 

Regarding instant claim 5, the coarse layer of the bilayer support member as 
taught by Gorman reads on the claimed second portion porosity of greater than or equal 
to about 50%. 

Regarding instant claim 15 and 17-18, Gorman teaches the claimed additional 
porous support member with the second portion(i.e. coarse layer) having greater 
porosity than the first portion(i.e. fine layer) on the other side of the membrane as 
claimed. 

Regarding new claim 31, the bilayer porous support member as taught by 
Gorman in view of Shiepe comprises the claimed first and second layers. 
6. Claim 20 is rejected under 35 U.S.C. 102(e) as being anticipated by Anderson et 
al US Patent Application Publication 2003/0230495 A1 (Anderson). 

Anderson teaches an electrochemical cell comprising a first electrode, a second 
electrode and an ionic membrane separating the two electrodes(Fig. 4 numeral 75, 77 
and 73). The electrochemical cell further comprises a porous fluid flow field 
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member(Fig. 4 numerals 84 and 74) and a pressure pad(Fig. 4 numeral 71 ). Therefore, 
the apparatus of Anderson meets the structural limitations of the instant invention. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 16, 19 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Carlson et al. US 5,372,689(Carlson). 

The teachings of Carlson are discussed in paragraph 4 above. 

Even though Carlson does not explicitly teach that the support members 
comprises the first and second electrodes, one of ordinary skill in the art would have 
found the integration of the support members and the electrodes of Carlson obvious 
since it is well settled that that the use of a one piece construction instead of the 
structure disclosed in Carlson would be merely a matter of obvious engineering choice. 
In re Larsen, 340 F.2d 965, 968, 144 USPQ 347, 349 (CCPA 1965). See MPEP 
2144.04. 

9. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Carlson in 
view of Shiepe et al. US 6,365,032 B1(Shiepe). 

The teachings of Carlson are discussed in paragraph 4 above. 
However, Carlson does not explicitly teach the claimed singer layer porous 
support member with porosity gradient. 
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Shiepe teaches an electrochemical cell comprising an anode, a cathode and a 
membrane in between the anode and the cathode(fig. 3). Shiepe further teaches the 
use of a pressure pad having a porosity gradient from one side of the pad to the 
other(col. 4 lines 44-60). Shiepe further teaches that the pressure pad can be used as 
the primary means of membrane support(col. 4 lines 57-60). 

Therefore, it would have been obvious to one incorporated the pressure pad of 
Shiepe into the apparatus of Carlson as the porous support member in order to improve 
fluid distribution to the membrane, lower the voltage required for the electrochemical 
reaction and provide structural integrity to the membrane and electrode assembly as 
taught by Shiepe(col. 4 lines 44-50). 

10. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Carlson in 
view of Chartier et als. US 2004/0183055 Al(Chartier). 

The teachings of Carlson are discussed in paragraph 4 above. 

However, Carlson does not explicitly teach the claimed singer layer porous 
support member with porosity gradient. 

Chartier teaches a porous layer material having a control porosity gradient, which 
can be used in electrodes in an electrochemical cell(paragraphs 0019-0028). 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
incorporated the porous layer material with porosity gradient as taught by Chartier into 
the apparatus of Carlson as the porous support member in order to promote the 
diffusion, dissociation and recombination of oxygen and reduce energy cost as taught « 
by Chartier(paragraphs 0021-0022 and 0026-0027). 



Application/Control Number: 10/604,670 Page 9 

Art Unit: 1742 

11. Claims 11-12 and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Carlson in view of Skoczylas et al. US 6,666,961 Bl(Skoczylas). 

The teachings of Carlson are discussed in paragraph 4 above. However, 
Carlson does not explicitly teach the claimed channel patterns as recited in instant 
claims 11-12. 

Skoczylas teaches an electrochemical cell comprising anode and cathode 
separated by an ionic membrane and flow fields with grooves and other flow features 
(col. 7 lines 14-17, Fig. 4). 

Regarding claims 11-12, one of ordinary skill in the art would have found it 
obvious to have incorporated the grooves and/or flow features into the porous support 
member of Carlson in order to form an appropriate flow field for various fluids as taught 
by Skoczylas(col. 8 lines 21 -24). In addition, since Skoczylas teaches that the various 
types of grooves and flow fields are functionally equivalent, one of ordinary skill in the 
art would have found the claimed flow channel patterns an obvious design choice 
absent persuasive evidence that the claimed flow feature is significant. It is well settled 
that change in configurations is a matter of choice which a person of ordinary skill in the 
art would have found obvious absent persuasive evidence that the particular claimed 
configuration is significant. In re Dailey, 357 F.2d 669, 149 USPQ 47 (CCPA 1966). 
See MPEP 2144.04. 

Regarding new claim 30, since the grooves and/or flow features of Carlson in 
view of Skoczylas is on the porous support member, the examiner interprets that the 
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grooves and/or flowfeatures(i.e. channel) is disposed between the first and second 
portions based on the broadest reasonable interpretation. 
12. Claims 6, 9, 16 and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Gorman. 

The teachings of Gorman are discussed in paragraph 5 above. 

Regarding claim 6, the 60% - 75% porosity of the coarse layer of the bilayer 
support member of Gorman overlaps the claimed second portion porosity of about 50% 
to about 70%. Therefore, a prima facie case of obviousness exists. See MPEP 
2144.05. The selection of claimed second portion porosity range from the disclosed 
coarse layer porosity of Gorman would have been obvious to one skill in the art since 
Gorman teaches the same utility in its coarse layer porosity range. 

Regarding claim 9, even though Gorman does not explicitly teach the claimed 
single layer porous support member with porosity gradient, the claimed porosity 
gradient does exists(i.e. between the finer layer and coarse layer) in Gorman's bilayer 
porous support member. Therefore, one of ordinary skill in the art would have found the 
integration of the two layers of Gorman's bilayer porous support member obvious since 
it is well settled that making parts integral is an obvious engineering choice. 

Regarding claims 16 and 19, even though Gorman does not explicitly teach that 
the support members comprises the first and second electrodes, one of ordinary skill in 
the art would have found the integration of the support members and the electrodes of 
Gorman obvious since it is well settled that use of a one piece construction instead of 
the structure disclosed in Gorman would be merely a matter of obvious engineering 
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choice. In re Larsen, 340 F.2d 965, 968, 144 USPQ 347, 349 (CCPA 1965). See 
MPEP 2144.04. 

13. Claims 10-12 and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Gorman in view of Skoczylas. 

The teachings of Gorman are discussed in paragraph 5 above. However, 
Gorman does not explicitly teach the claimed channel patterns as recited in instant 
claims 10-12. 

Skoczylas teaches an electrochemical cell comprising anode and cathode 
separated by an ionic membrane and flow fields with grooves and other flow features 
(col. 7 lines 14-17, Fig. 4). 

Regarding claims 10-12, one of ordinary skill in the art would have found it 
obvious to have incorporated the grooves and/or flow features(i.e. channel patterns) into 
the porous support member of Gorman in order to form an appropriate flow field for 
various fluids as taught by Skoczylas(col. 8 lines 21-24). In addition, since Skoczylas 
teaches that the various types of grooves and flow fields are functionally equivalent, one 
of ordinary skill in the art would have found the claimed flow channel patterns an 
obvious design choice absent persuasive evidence that the claimed flow feature is 
significant. It is well settled that change in configurations is a matter of choice which a 
person of ordinary skill in the art would have found obvious absent persuasive evidence 
that the particular claimed configuration is significant. In re Dailey, 357 F.2d 669, 149 
USPQ 47 (CCPA 1966). See MPEP 2144.04. 
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Regarding claim 30, since the grooves and/or flow features of Gorman in view of 
Skoczylas is on the bilayer porous support member, the examiner interprets that the 
grooves and/or flow features(i.e. channel) is disposed between the first and second 
layers based on the broadest reasonable interpretation. 

14. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gorman 
in view of Carlson. 

The teachings of Gorman are discussed in paragraph 5 above. However, 
Gorman does not explicitly teach the claimed second portion with higher and lower 
porosity regions. 

The teachings of Carlson are discussed in paragraph 4 above. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
incorporated the multiple pore sizes in the porous support member as taught by Carlson 
into the apparatus of Gorman in order to allow simultaneous dual-directional flow and 
supporting the ion exchange membrane under high pressure gradient conditions as 
taught by Carslon(col. 4 lines 1-9). The claimed higher and lower porosity regions are 
inherently present in the second portion of the porous support member of Gorman in 
view of Carlson due to its multiple pore sizes. 

15. Claims 14, 20-25, 27, and 32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Gorman in view of Shiepe. 

The teachings of Gorman are discussed in paragraph 5 above. However, 
Gorman does not explicitly teach the claimed pressure pad. 

The teachings of Shiepe are discussed in paragraph 9 above. 
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Regarding claims 14, 20 and 27, it would have been obvious to one of ordinary 
skill in the art to have incorporated the pressure pad of Shiepe into the apparatus of 
Gorman in order to improve fluid distribution to the membrane, lower the voltage 
required for the electrochemical reaction and provide structural integrity to the 
membrane and electrode assembly as taught by Shiepe(col. 4 lines 44-50). In addition, 
the remaining limitation in claim 20 is rejected for the same reasons as stated in the 
rejection of instant claim 1 above. 

Regarding claims 21-22, the instant claims are rejected for the same reasons as 
stated in the rejection of instant claims 1-2 above. 

Regarding claim 23, the instant claim is rejected for the same reason as stated in 
the rejection of instant claim 19 above. 

Regarding claims 24-25, since Gorman in view of Shiepe teach an 
electrochemical cell that is structurally substantially the same as that of the instant 
invention, one of ordinary skill in the art would have found it obvious that the porous 
member of Gorman in view of Shiepe is inherently capable of supporting the membrane 
at pressure of greater than or equal to about 100 or 500 psi as claimed. 

Regarding new claim 32, the bilayer porous support member as taught by 
Gorman in view of Shiepe comprises the claimed first and second layers. 
16. Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gorman 
in view of Shiepe, and further in view of Skoczylas. 

The teachings of Gorman in view of Shiepe are discussed in paragraph 15 
above. However, Gorman in view of Shiepe do not explicitly teach the claimed channel. 
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The teachings of Skoczylas are discussed in paragraph 13 above. 

Therefore, one of ordinary skill in the art would have found it obvious to have 
incorporated the grooves and/or flow features(i.e. channel patterns) into the porous 
support member of Gorman in view of Shiepe in order to form an appropriate flow field 
for various fluids as taught by Skoczylas(col. 8 lines 21-24). In addition, since 
Skoczylas teaches that the various types of grooves and flow fields are functionally 
equivalent, one of ordinary skill in the art would have found the claimed flow channel 
patterns an obvious design choice absent persuasive evidence that the claimed flow 
feature is significant. It is well settled that change in configurations is a matter of choice 
which a person of ordinary skill in the art would have found obvious absent persuasive 
evidence that the particular claimed configuration is significant. In re Dailey, 357 F.2d 
669, 149 USPQ 47 (CCPA 1966). See MPEP 2144.04. 

Response to Arguments 
1 7. Applicant's arguments filed 1 3 December 2005 have been fully considered, but 
are only partially persuasive. 

In the remarks, applicant argues that none of the references teach a sintered 
porous support member and the word "sintered" is not a process limitation. 

The examiner does not find applicant's argument persuasive since a porous 
support member can be made by a different process such as a process that does not 
involve sintering as evidenced by Solomon et al. US 4,339,325(Solomon). Solomon 
teaches forming a porous electrode backing sheet without sintering(abstract, col. 2 lines 
32-34). 
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In addition, applicant argues that Carlson does not teach the claimed multiple 
porosity and the claimed third portion porosity. 

Carlson teaches that the porous support member have multiple pore sizes. One 
of ordinary skill in the art would have realizes that pore size affects porosity. Assuming 
the same pore spacing larger pore results in higher porosity. Therefore, multiple pore 
sizes in the porous support member of Carlson leads to multiple portions of the porous 
support member having different porosities. Therefore, Carlson inherently teaches the 
claimed multiple porosity and the claimed third portion porosity. 

Applicant further argues that there is no motivation to combine teachings of 
Skoczylas into the porous support of Carlson or that such combination has an 
expectation of success. 

Skoczylas teaches using an anode and cathode flow fields in an electrochemical 
cell(Fig. 2 numerals 203 and numeral 205). Skoczylas also teaches that the flow fields 
can be formed by bipolar plates with grooves or other flow features formed therein(col. 8 
lines 15-17). Therefore, Sckoczylas teaches various grooves and flow features may be 
used in the flow fields, which implies that the various grooves and flow features are 
functionally equivalent in the flow fields. Skoczylas further teaches that the electrodes 
in the electrochemical cell is designed for dual directional fluid flow(col. 7 lines 31-33). 
Therefore, it is inherent that the flow fields of Skoczylas are also designed for dual 
directional fluid flow in order for the electrochemical cell to be fully functional. Since 
Carlson's porous member is intended to enable dual-directional flow, one of ordinary 
skill in the art would have found it obvious to incorporate the grooves and/or other flow 
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features of Skoczylas into the porous member of Carlson with expected success. The 
motivation to combine the teachings of Carlson and Skoczylas is provided in paragraph 
11 above. 

18. Applicant's arguments, see page 8 lines 21-23, page 9 lines 13-15, page 10 lines 
17-27 filed 1 3 December 2005, with respect to the rejection(s) of claim(s) 9, 16, 19 and 
23 have been fully considered and are persuasive. Therefore, the rejection has been 
withdrawn. However, upon further consideration, a new ground(s) of rejection is made 
in paragraphs 8-10, 12 and 15 above. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lois Zheng whose telephone number is (571) 272-1248. 
The examiner can normally be reached on 8:30am - 5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy King can be reached on (571 ) 272-1244. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 



Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
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